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Splatting with tangent vector fields
In this work we compare two surface aligned splatting 
techniques to render noisy mesh and point cloud 
data. The first technique consists of applying the 
Householder (HH) formula (Lopes et al., 2013) to 
generate locally and globally coherent tangent vector 
fields given the normal vector field of a point cloud or 
mesh, thus, generating coherent splat orientations. 
The second technique consists of the standard 
Covariance Matrix (CM) approach that aligns splats 
according to the direction of minimal curvature. 

We evaluated both techniques using four publicly 
available meshes with synthetic noise, and four 
scanned point clouds with natural noise. 

(Table 1) shows the local angular deviation using HH 
that is considerably smaller than the values obtained 
with CM. 

In both low and high noise scenarios:
- HH can represent small detail, while CM shows 

increasing variations in tangent vector directions 
even in close neighborhoods where similar normal 
vectors are expected; 

- CM creates more holes between splats.
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Table 1 - Local angular deviations of the tangent vector fields. Each line lists the values 
for HH or CM for increasing noise levels. 
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